
Bulletin of the Psychonomic Society
1978, Vol. 12 (6) , 444·446

Copyright © 1978 by
The Psychonomic Society, Inc.

Self-punitive behavior:
Nonreinforcement procedure of extinction

R. CHRIS MARTIN, D. WAYNE MITCHELL, and CARL J. ROGERS
University ofMissouri, Kansas City, Missouri 64110

Two groups of rats were given escape training in an automated double runway. During a
nonreinforcement procedure of extinction (no shock offset in the goaJ/startboxes), punishment
was introduced to one group by increasing the alleyways' shock intensity above that of the
goal/startboxes. The other group was not punished. The results revealed that the punished
group was more resistant to extinction. This finding enables a more direct comparison of
results obtained under appetitive and aversive motivation conditions and supports the need
for a motivational factor split.

Self-punitive behavior (SPB) describes a condition in
which punishment of a conditioned escape or avoidance
response maintains or enhances the response relative
to nonpunished subjects (Brown, 1969; Melvin, 1971;
Martin, Note 1). All SPB investigations previously con­
ducted used a drive-shift extinction procedure, that is,
no shock. In contrast, most appetitive motivation
studies used a nonreinforcement extinction procedure,
that is, removal of a food pellet. The nonreinforcement
procedure results in the maintenance of the primary
drive state during extinction. The no-shock procedure,
however, results in the complete reduction of the
primary drive state. The appropriate aversive analogy
to the nonreinforcement procedure thus is no shock
offset.

Implementation of the extinction procedure of no
shock offset has, however, proved to be a tactical
problem. This problem stems from the fact that in
single alleyways, even if the subject is given no shock
offset upon reaching the goalbox, shock offset inevi­
tably occurs when the animal is returned to the startbox
for the ensuing trial. A method to correct this problem
is the use of an automated double runway. This appa­
ratus circumvents the necessity for handling the animal
once the experiment has begun.

The question of whether different laws of behavior
are in operation when an organism is operating under
aversive motivation as opposed to appetitive motivation
has received considerable attention (Martin, Note 2).
One of the areas suggested for investigation of possible
differential effects due to the type of motivation is the
treatment condition of punishment.

The objectives of this study were twofold: (1) to
determine whether the SPB would be found in a non­
reinforcement procedure of extinction, and (2) to
enable a more direct comparison between the effects
of punishment upon appetitively and aversively moti­
vated behavior.

METHOD

Subjects
The subjects were 24 male albino rats obtained from Sasco

Company. They were approximately 90 to 120 days old and
weighed approximately 200 g. Subjects were individually
housed and were maintained on an ad-lib diet of food and
water under a 12-h light-dark cycle.

Apparatus
The apparatus was an automated double runway with con­

necting goal/startboxes. The complete apparatus was encased
by a sound-resistant box made of 1.9-cm plywood painted
white on the inside. The runways were separated from the
goal/startboxes by hinged doors operated by 1l0-V ac
reversible motors . The dimensions of the alleys were 24.13
(H) x 15.24 (W) x 168 em (L). The dimensions of the goal!
startboxes were 24.13 (H) x 29.21 (W) x 15.24 em (L). The
walls were .63-cm white opaque Plexiglas throughout the appa­
ratus. Hinged tops of .63-cm clear Plexiglas covered both the
runways and goaljstartboxes. The floor consisted of .33-cm
stainless steel rods spaced .95 em apart . Start time was the time
from the opening of the alley doors until the first photocell
was passed (29.21 ern) down the alley. Alley time was recorded
as the time between the passing of the first photocell and the
second photocell, 116.84 em apart. The latencies were recorded
on a Coulboum Instruments printout counter. Intertrial inter­
vals (lTI), door openings, and lights were controlled by associ­
ated electronic components. The shock sources were three
Lehigh Valley constant-current shockers. Each shock source
measured 900 V at 2 rnA with a test resistor in the circuit. All
programming and recording devices were placed in an adjacent
room to isolate the subjects from extraneous noise.

Procedure
All subjects received the same pretraining and training

procedures. Pretraining consisted of four escape shaping trials.
During the first two pretraining trials, the alley was blocked by
a clear Plexiglas barricade temporarily placed approximately
30 em from the goalbox (GB) door. The subject was placed
between the barricade and the GB. Within 60 sec, the grid
was electrified with 2-mA shock and the GB door simultaneously
opened. Subjects escaped to the nonelectrilled GB. This pro­
cedure was repeated in the second alley. During the next two
pretraining trials, the Plexiglas barricade was placed in the alley
approximately midway between the start- and goalbox doors.

444



SELF-PUNITIVE BEHAVIOR 445

Acq 1 2 3 4 5 6 7 8 9 10 11 12 13

BLOCKS OF 3 TRIALS

Figure 2.

Conditions During
Non-Relnforcement Extinction

Figure 3.

The subject was placed into the appropriate alley and the pre­
training procedure repeated in both alleys. At the end of the
last pretraining trial, the subject remained in the GB, which
now served as the startbox (SB) for the first training trial. The
barricades were removed and 35 training trials begun with a
60-sec ITI. The 35 training trials each consisted of the SB
and alley electrified at 2 rnA, with the GB being safe (no
shock). SB latencies and alley speeds were recorded. No handling
of the subjects occurred after the pretraining was completed.

Testing began immediately after training. Subjects received
one of two conditions: The non punished group received no
offset of a 2-mA shock in the GB; the punished group also
received no offset of a 2-mA shock in the GB, though the
alley shock for the punished group was raised to 2.75 rnA.
During the 6Q-sec ITI, all subjects were continuously shocked .
SB latencies and alley speeds were recorded. Animals in both
groups were run until they met criterion for extinction (90 sec
before reaching the GB or 70 trials, whichever occurred fIISt).
Number of trials to extinction was recorded for each subject .

RESULTS

The two groups did not differ during acquisition,
as shown by t tests of the last block of six trials for
both the punished and nonpunished groups.

The alley speed data for both groups during testing
are shown in Figure 1. It may be seen that the punished
group ran faster and persisted longer than did the non­
punished group. This result was supported by an analysis
of variance of the alley speeds across 39 trials of testing:
punished conditions [F(l,22) = 26.81, P < .001] , trials
[F(I2,262) = 20.21, P < .001]' and Punishment by
Trials interaction [F(I2,262) = 2.85, P < .001] .

Figure 2 summarizes the startbox speed data for
the punished and nonpunished groups. Escape responses
of the punished group are shown to be more persistent
and faster than those of the nonpunished group. An
analysis of variance of startbox speeds across 39 trials
in the testing phase showed punishment conditions
[F(I,22) = 29.75, P < .001] , trials [F(l2,264) = 11.59,
P < .001], and the Punished Conditions by Trials
interaction [F(I2,264) = 2.56, P < .001] to be signifi­
cant.
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The mean number of trials to extinction for the
punished and nonpunished groups are shown in Figure 3.
The punished group was more resistant to extinction
than the nonpunished group. A Kruskal Wallis one-way
analysis of variance [(H91) = 16.8, P < .00 1] showed
the difference to be significant.

DISCUSSION

The persistent effects of SPB were demonstrated by the
faster startbox and alley speeds as well as the greater number
of trials to extinction for the punished group . The punished
group showed a gradual decrease in running speed, whereas the
nonpunished group showed an immediate reduction in running
speed, a typical difference found between punished and non­
punished subjects (Brown, Martin, & Morrow, 1964). While
the punished group revealed significantly stronger resistance
to extinction than the nonpunished group, it might be noted
that the absolute level of resistance to extinction of the
punished group was only about 40 trials, less than that typically
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reported in the drive-reduction extinction procedure experi­
ments.

The facilitative effect of punishment has been argued to
be a function of the dependent measure used. Delude (1969),
for example, found no significant difference between punished
and non punished conditions when startbox latency was used as a
measure of SPB. In the present experiment, SPB was shown
with both startbox speed and trials-to-extinction measures, con­
tradicting the argument proposed by Delude.

Dreyer and Renner (1971) resurrected the discrimination
hypothesis as an explanation of SPB by stating, "The rate of
extinction should be influenced only by changes which do in
fact affect a discrimination between shock and non-shock in
the start box" (p. 333). In the present experiment, both the
punished and nonpunished subjects received the same levels
of shock in the startbox during extinction. By the logic pro­
posed by Dreyer and Renner, both groups should have stopped
responding after an equal number of trials. The present results
showed differential responding.

The data acquired in this study are consistent with the
Mowrer-Brown theoretical explanation which emphasizes the
level of motivation in the startbox (usually fear) for initiation
of the response. Running, since it results in a punished response
followed by reduction in intensity of shock, is thus reinforced.
Since only the punished group received any such reinforcement,
these results reveal that offset or reduction of shock intensity
alone may be sufficient to maintain SPB.

In conclusion, the fact that punishment of aversively moti­
vated subjects produced SPB even with a nonreinforcement
procedure of extinction, while punishment of appetitively moti­
vated subjects typically suppressed responses, provides strong
support for the contention that the quality of motivation

(appetitive vs. aversive) merits serious consideration in the
analysis of behavior .
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